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(54) LIQUID CRYSTAL DISPLAY 

ABSTRACT 

The present invention relates to an active matrix type liquid crystal 
display device for increasing image quality and improving a short-circuit error 
between gate and data lines. The liquid crystal display device includes a 
plurality of scan signal lines including pairs of first and second signal lines that 
are alternately arranged on a surface of a transparent substrate, a plurality of 
display signal lines that cross the plurality of scan signal lines and are arranged 
on the transparent substrate in a matrix format to define each boundary of pixel 
areas, a pixel electrode arranged on each pixel area, a plurality of switching 
elements that are arranged in the pixel areas to connect the display signal line 
to the pixel electrode, and a first electrode of a capacitor having an area that is 
overlapped with the first scan signal line. Accordingly, a short circuit error or a 
disconnection error caused by doubled scan signal lines may be reduced, and a 
disclination line may not be generated. 



KIPRIS(SIl^aiSS) 



lt||0|7:i 1 / 16 





(19)E|£!-SJ^-^^S(KR) 
(12) §^^&|gM(B1) 




(51) Int. CI. 6 
G02F 1/136 


(24) 


^0141201 
1998^03^19^ 


(21) 


^1994-007661 (65) ^^H^dSl 


^1 995-029822 


(22) e^i^h 


1994'd04Sl2'^ (43) ^^H^Xh 


1995'd1lS24'a 


(73) ^SI^Xl- 


S^l-E S-^*-^ °Ha-i- 416^^1 




(72) 


x3 \ n^lS' 1 s i_! ^\ T^o *-'r"""r — 1 o 1 U 1 .2. 




(74) c||a|oJ 













(54) SA| S-*| 



1 ^A|-A]s-a^l- ^2 ^A|-Ajj§^Ajo| -g-o,^ oi-^oi^ ^n^2L| ^A|-Ai:i:>Mii|-, ai-7| ^^°.| ^A|-Ais:-a:ii|- JH^i-ai-ji, 

SA|Aj^>il y-c^l^^l liF^a^ ^ScHI ao^m-^ A|-o|cH| -^Jl Ai-71 2.ti]^^\ll, ^0]^ ^-^-^ ^i- 

^A^Al^A^Il^ A^7| x-112 ^A^Al^A^(>^| sy^Bgg o^g^^ 7^i^HA|E^o| x-ma^^ ^^^^ck ^ ^^o\\ 

SA| 

:^il1^-^ ¥:7|-#if (additional capacitor) 7^i^HA|E^7^ #aH2.| ohsSA|S-^|o| £^|o|o|-^i# l.[ 

:^il3i-b :^il91-15530s:c>l| 7HA|g oHgsA|^i-x| o| ^h:!^ a^|o|o|-^i# ^B|-tHcK 
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^^l6i-^ ^|u^r^l^ ai,'-(reverse-tilt defect) 31 ^^m^\mo\{^^{6\sc\\nar\on line)# ^?^3|-7| ^isH iA|^hi 
:^il7i-b ^"-^l xi|5iS.| VI-VIOII CLl-Bl- L-hBl-tHcK 

:^il9i-^ ^^7| 7H|8i2.| Vll-Vll0i| cchS-l- EhSim i-hB|-tHc|-. 

mAO^^ ^ ^"-acHI LL[^ qHg^A|S-:^|o| o|#^|-71|0|^ bf|>^o| :^^I-S5.|-1- L.|.E|-uH i^^OlcK 

^ ^i-g^ °iiSSA|S-^|(Liquid Crystal Display;0|S|- LCD)ol| ^-^\ ^hfiol ftAi-tiJi no\^^ ^ ^\ 

o|E|-Ajz}o| t[^'-&if# n^"^^ Si^^El^ oH^^^^^ °HS^A| ^i-x|oj| ^h^h^o|c|-. 

^ ^•■g^ ^ #S^cH| o|5H 1992ta 9* 7^:^!-^ ^1192-1 6300s: Oil 7HA|g ^^go| JH^^-S 

7|E^o| a-E^^|-JE! 7M|)o| ojE-|i£||0|^# SA|g-x|o| ^S||0|^ §^"=^1-2.1 

S^oil ¥^^1-0=1 A|^7;^A|o| sA|xi-^| tdiJUSH 7H[:4|om 7H#B|-^ ^^^^KCRT)oj| i:4l^o|-oi LCD(Liquid 
Crystal Display), PDP(Plasnna Display Pannel), EL(Electroluminescence)# a "3 :^3.^0\^[ Sff SA|^i- 
5t|7F 7H^'-£|CH Ol^^shiiHa [::|r^#B^|0|# #oj|AH^ qHg^A|S-x|(LCD)s| 7|#o| 

21 ^m, oi-^l S^H^AH-^, CRT2.I ^^^^[mo\\ tt^^|-7H^ zi o|^^# sl^lti-K 

°iiSSA|^i-x|ai|-^ oH^^^S ^-^ ^El^(active) oH^^r^^^ol ^oa:|^ g^lKelectric field)oj| 9.\^[oi QH^^ 

-g-Aho| aflSOl S^F^I--^ ^S2.| a7|^^l-5H Ol^ShJl 9X^\■.^-&\ -^712.1 oHS^j^Jlh yi-iif||7|## ^ff^h 

^B|^ Dfl^^r^ia LCD-b CRT^I- aW^M CRT* -^7^*^ SA|:S-x|^ el^'^CH Sit^K 

A[7| oHE|^ nH^^'^ LCD-^ ^H^^^ UH^^ ^|-:^C>|| yv^ qHB|^:^A|-# -^^F^M 0| 

::^A|-o| ^^|^'^^# 0|#3|-0i ^1-^21 nO\^^\. oHEj^ DH^^r^i LCD^I ^ SE||^Ai-^, qHgo| 

^y\^n^Jl\m #o|-0=| Dl|ia|7|^# ^C^h. °ijE|^^A|-^^ #A^ 3t^A|-So| a ho^h^Efj x| ^E^ (Thin 

Film Transister;o|3|- TFT)7|- o|^£|a:l, 2E[A|-S^ MIM(Metal Insulator Metal)^ ^i-^E|-o|^^(Thin Film 
Diode;TFD)7|- AF§£|7|i ti-cK o|B]oi-qHE|H o|#^^^E|^ Dll^^r^i LCDoil-^, cH^Bil^ ti||^:Jih 

L-HAl ^^°}7H7h ^E|7|t^A^o^| ^sj^h^icHAH, ^^IS ^xh^Ai ^i-^Sh^ TFTfih DH^q^ ¥# 

^SHL-F Olei^h OHEIH DH^^r^l LCDOII-^ SA|S-x|2.| [lH^|-?j^|-S|- JlSAil^l-CHI DChEh ^hri:^7|-^7|-S|-Jl ZLO{\ IL\B\ 

^\^^\ 7H¥#(aperture ratio)o| ^t^^\o\ ^oj| A^gu^^ LCD nHy^j ?|i7h ^^cHaI^ ^xiigoj ^^^y 
££^^^^7|o| QijElH oH^^^ LCDOj|A^ SA|£|^ 0[n|A|o| Aj (uniformity)^ ^^S^F7| ^\^\o\ y\^m^^o\\ 

^i\0\E.\^^ ^^\Qi ?\7\^ nU^^9\ :^i|2^^# \^VAM. ^SA|Z}-^o|- ^A|A|^=|# 

71- ££^h, SA| ^l-Dj l>t'yA|7|7| ^iSj-Oi, OH^^Hh 7HilHA|E-]# ^J^A|5^=| ^71| ^ cP. OH § 

SA|^i-x|# Xi|2£0j| iAiShojcK 

nU^^ ■¥7|-#lf (additional capactior)^"-^'2| 74iiHA|Ei7|- #bHo| qh§sa|^i-x| o| B||o|o|-^i-& \-.\ 

E|-Lf|2l, xi|2i-^ :^il1i2.| Aj-^ tt-ai* L-FEl-tHcl-. 



^ihioii-^ ^i-^i^2^(°is^H ^i-4i?^2^2.| ^-¥# ii,^aM)°}# sA|^i-2i ^Aie}, ^ ^^a^^ LCD^•■x|o^|A^-^ 

^^2-1 7i|o|^Aj(i)jLh, ^ ^^^^S=o! ^^2| E||o|E|-Aj(5a)o| □H^^rii ^^e||^ tJtlfflsia] ah^ ojg 
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^^0\ ?^^ai|^ gif ^^Aio| 7^iIHA|E^(c), r^^lS ^xhoj ^^a^EEHx|^E^(TFT), ^ 

:^il1ic>i|Ai Mo^A|-b ^dx^g, ^ -^^l-^if ^M9\ 9^nM^]{C)9\ xihS^do)^ ^ ^A^Als:-t^(1)o| sh^S^ 

L-H^S-l ##^| SO^^^ ^^^^[^h. tl|$3|-7|| ZtTFT2.| 71|0|^3^(1)0| Z| ^|-^o^Q^Lf]^o| 3.°^^^ 
^CK bd|$3|-7l| Z| TFTS-I 7]|0|^g^(G)i ^A| Z| ^A^A|^A^(1)o| Z| ^|-^o^o^lH^o| -i-#^(A^7| ^^iIHA|E^o| 

^ihS^i^h S-a^i^K ^^TFT-b 71|o|^a^ G^l S-^^ y■i^^lg(3), 

(3)2-1 i|-tK>j| oJS^h SA|Ajjg^>M(5a)2.| 3^), y■£:^^IS(3)2.| ^a^|-^a^(4)# 

ei--^ 4:^^3^(5b)o|| 9\n ■¥-ash^S^(4)H^AH-^ ol=IL^ ^a|o| ^f|-A[.^|.#o| ijodndium tin 

oxide)#o| Ah^^DK 

S^^:?!- a°^^a|7|sh(ioi)# ^1,^^^^^. oi|##nj, ^FEhs|-7| ^|^h #^DHM^^(black matrix;20) 

01)2-1 LH^□^^^oj| s^£|cH o| m^^^^^^{20)^ ^^'^^^\y\m^oo)^^\ ufi^l^loi ^ 
sh4:3^(4)2| DH^^^ ^FAl^h 7H^°j (aperture area)# ^^So|-7| ^\^\o^ #a^o| A^^AIz^ggo^| oi^h 
^hg^ nHE-iyshoi ^J^^cK ££ ^^sH^E-|S(2i)o| ,^71 x^^S(20)II^ S°^^a|7|tKlOl)2| l-^^^^9\ ^ 
^ ?-I^S^i|c>i ^^0=1, ^^7| S■£^€B^S(21)^ ^H^-aoil S-¥-^l-^^(21a)# ££°F, 

(22)01 &S^SB^S(21)^I^ ¥?ia^(23)0| Ah7| Ms:S(22) ^1^ ^^^0\ 3 S^a|7| tKl 01)2| lH^ 



5E^K >y7| OHEIH aH^^r^i LCD^ 3 S 7| tKl 01)al^ bf| 7| ^(1 00) A^O|Oj|A^ Ms:#(6)al^ ^^3^(23) 

Oil ^'^^\o\^ gf^ i#°FEK A^7| gn^^a|7|tKioi)iiF y[|S^a|7|tKioo)# ^-y^l 

Al^xiKiAiohs)^ jiguh^i zi A^o|oj| ^^^a #aM oh^ - ^oi^ a 7|# ^o[o{\m # 

^7hsgf ^^^'2| sA|A^xi^^ z|7^i^HA|E^(c)2| xina^do)^ s^a^^o^ oi^c>iA|a:i, ^oh7h 

shrl^3^(4)e.| ^^^^Ji\ .£y^la£|7| nfl-^oil zj- ^\^9\ 7H^ Ssjol SH^lgH|-^ S^oil A^gs|.- ny^ ^v^s\ 
o\ 7H^#o| ^A^^\n SeK ci^^ SA|Ai^Aj(5a)i^h ^1-^3^(4)-^ ^9^m{2)^9\ @S'yo^| s 
^£|7| c£H-^oj| A^o|cH| 371 AH ^al* ^|u|-o:| :irSo| 7Ha|# '■&o\xiQ^ u|-a:|, o|i LCDS-I 7H^?^^ 

# a-4lA|^ ^^0\S£% ?^EiHH LCDe.| ^E5.^>^^d|# xiS|-A|5'|7i| 

^ ^i|2iOl|Ai 7HA|g ^7F#ifa-^'2.| oijgSA|A|-^|a||AH L.^E^L.^-^ ^^^il ^^ # 7HAluh7| ^ # 

DH&^hH^ S^^M ^OQi ^a^h±ta^# #S(ring type)H^ o||^4M|-^ ^ 

^ ^"-^'s.! 5HiiH>^l&l# ^S^^ Bl--^ ^'■a# tJh Si[^l-.(^^#S^s: ^1191 -15530s:) 

^il 92-1 5530^011 7HA|^ ^^a# S-^^^ ^il3i ^ ^il4£# S-^S|-0^ -^geF^j cF^Hh ^'■c-K Oi 

-^71 bdiJnsH ^-^ ui-si- ^i-oi xiiaioii L.^E|-uH oh^i^ dh^^^ lcd-^. ^h^a^(4) 

ji\ <^sg *^^^efH^AI ^Hiifl A| E^ (c)a| 7H|iS^(io)a| eH|o|o|-§o| #eH°| lCD£|- ti|Jil# ccH ZL 7H^#JiF ^^E^ 

^^H|7|- ^y\^\^^ a^(4)2| ^B-^cHI uffxis "^^^Hl^lEl--^ ^^^^^ #bH 

5-1 LCDSl-^^^ ^'-'^^^ ^il^i-^l-^ ao|cK AUiluMI-^, SA|A|^A^(5a)I^^ 7HiiHA|E-|(c)s.| xi|ig^(io)^^ 
^ ^^e^, 7^iIHA|E^(c)2| ^-illS^(10)o| ^^^o^z,^^^:Ag^(4)##e^ Mhi^ iIHE^y£|□^, zi^ 

ZL o^sa ^i-^s^(4)2.| 7hs-^i-Ei ^y^la^H^ i^HBiyacK A^7| 7:113^2.1 iv-iv# Ah 

:«Hl4ioi|AH MoHAi^ol, A^7| 5Hi^HA|E^(c)e.| x^|1^^(1o)^ ^a^a|7|tK101)^^o^| ^ 

^P^^#(20)2| DH^q^ ohEHoii *o|i^ 7H^aL[|^ ^a^A| sM, #Ei|o| oh 

E|^ nW^^^ LCD9.[ blJUSM 7H^S# #7hA|7|5E^ ol-ojcF. 

-^71-AHo^^ z| ^|-^g^(4)o| cn^Eh s^il-^ 7^iIHA|E^o| x-in g^(io)^ x-i|4io]|Ai 0^4= 5i^o|, 

^7h5lo| g^^^ ^hTil^cK ^ 7H^Ej ^m^0\\ ^| x| 3_h QH o ^^E^ 3 7|tKl 01 )2| 7H^°j# 

^JlhSh^ s|4:ShSh7| ^l^h ^dO|EK 



^^7| 7H|2icH| L-l-E^'d ^BHH| lCD^I e, ^ °'Ahz|o^ 3 °^^a|7| tKl 01 )CH| 

a?^^a|7|eo| 7H^°^# #Jlh£|-^ # ^ =LB\L.[ X-\\4^0\\ ^Oi^^ LCD2.I ^^-^ E[A| 0^ 

^ SAhz^o^ aS^a|7|eoj| SAhHl^ o^-g-o| ^nhol a°j^E|7|eo| 7H^°j# ^[^K SAhzt 02 M 
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^l-Etat^K tuFaW #aHo| lcDcHI tdi^M (02 -Gi )oj| b|Ei|sh-^ a'a^a|:7|th(i oi)oj| JH^-g^ 

^1-0=1 My\ ^A^Aj^>d(1)o| 'E[^£|7HL.K ^^7| ^AhAis:^(i)jih SA|Ai2:-y(5a) ^}oj| Eh^f-Mlfo| ^^eM 

Zfoil E[^t-i-iFs.| 3Hau|-7| ^laM, SS^^ #S 93-1 6300^1011 ^^^^^ S^S ^H^H 

A|E^o| xing^ Ahoi# oi^shg 7iioi^ uH-y^^ ^SAi^ ^g^s ^ssAig-xi# 



:^il5i-^ :^il92-16300s:oj| 7HA|g S^A|oi|oj| e.| ^i- oh g ^a] o| Bl|o|oh^i# L.^E|■tH 

:^il5i-i- Sj-^ol-oj, SA| ^i-xl-^ 'y7|^h THls^oll L.^E|-tH oh§ SA| ^I-x|o| ^I-^ ^^|0|0|-^Il^ b|Jil^|-Oi ^A^A| 

^Ajol 7:^|1^A^A|^Ai(1a)I^^ ^il2^A|-A|^Aj(ib)^^ Ol^^l-^IOI ^ch-^ ^S^^ ^^^M^^^{^a) 

:^ill^AhAis:>d(la):tih ^^l2^A^Al:§;A^(1b) SA|Ais:a^(5a)^ #b1m|-o|-^ S^o| ^h^^^oigcK 

-y(1a)^^o]| ^^^^cK TFT^-I 7j|0|^ gO^slS^M ^A^Aj^>M(1a)I^^ "W^l^l-o^ oh^^aI ^i-x|o| 7H 

A^7| xi|5ioj| 7HA|g oHg ^a| xi-^|oj|Ai-^, ^7F°.| l,f-o| "gio|, B^|o|o|-^s.| ffl^o^ 

^[^ 'S^^ A^SS-^ ^CH, SA| g-x|o| 7H^## S=^^A|^cK 5HizHA|E]o| ■^7hS{o| 7:|-^go^ 

AH ^•-^aF7| ttH-^oii, ^^B.[d^^ti\7[ &^^^cK 

££oh^ 7HiiHA|E-|o| A^^ S^3|-7| ^|oh ^A^A]^>Mo| o|#sh£|cH ^cH bf|Ajo| jii7:|-^oj|AHo| ^A^Al5:-t^ 

9\ ^±\o\L.[ e!-^o|l.|. "EJ-^f-i-ifoi E£^ T^Big^K 

# §-^t^[^K olaiAH, Ah7| a°j^a|7|tKioi)iih uflS^a|7|e# ^A^o| Ai^xii^ zl A^o|oj| ^4^^ ^ 

A^7| AI^THI^ ^^'o|-7| go][ qH^4o| bfl l,t^ ^| 3|-0=| , ^A^^o^ My\ tlf| ° a| 7| Q 

e^^^|:7|KK>]| b[|*i:7:H# iism Bia(rubbing)S^^ o|-7l| ^cp. ^^nHI, bf|&^oj| qijS^ ^^'SM sa| 

i^Hy^ -^^"-Ai^lTil si-Ed, i:H|o|E|->d ^ Tilol^Aj ^tHoiiaH qh^h ^Aho| a| hh g ^ uf| ^ ^mKreverse-tilt 
alignment defect) i! [:^I^Sa|ui|o|^ >d(disclination line)o| %J^£|cH :^H^|-a|7|-^ ^2=1^=1 ^i^K 

Al-71 B|l=l^:;^l 1^ bfitt Sli'- ^ [=^l:^#5-|L-l|0|Aj >^ o | ^^o^ o| o | X-\^[0\\ ^^[0^ ^ 5J-Jl-^ti(H. 

Yamnaka, T. Fukunaga, T. Koseki, T. Ueki, SID 92 DIGEST p789-792, N. Takahashi, Y. Hirai, S. Kaneko, 
K. Nakashima. O. Sukegawa, SID 93 DIGEST p610-613, Y. Tanaka, M. Shibusawa, M. Dohjo, O. Tomita, 
S. Uchikoa, H. Yamnaka, SID 92 DIGEST p43-46, Takao Nomura et.al., Jpn. Appl. Phys. p3308-331 2)cH| 



m6^^ 1^ S^(32) ii ^^m^\mo\^ ^(30)# ^^0\c:[, -^7H°.| i:H|0|E|->y(5a) 31 ¥ 

7He.| 7||o|^-tj(i)o^ -3^(4)01 m^^o] 9X^n^. M.[^<^^a\ cHzt^ a-ito^ &ia^"-ll=(34) 31 

^±Lm^m\o\>t^ ^(30)o| iA|£|cH ojcK BEoh^ ^^l.K34)aj| 7]\o\^ >^(1) 31 ^o\B[^A{5a):^[ ^S°.^^l- 
^o^o^(4)oi| a|y^>^ -^^(reverse tilt domain:32)o| Aj^i -l-h ^ B|yH^ a7|(A, B)-^ 7j|o|^>d 

^^m^Mo\^ Aj(30) ^ i:H|o|E|-Ad(5a):tih [::-lrii#a|u||o|^ >d(30)e.| 7Ha|^AH §o| A^7| e|h-|^1^ 
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uflfi ai,^ ii ^^m^\mo\^ ^9-\ ^?^(lateral direction) ^"■t.t^^s-l ^no\\ 2.|^h^o^ 71|0|^>M(1) % 

o|^)o| df|S=# ^l^^i(pretilt angle)* 1.2*'o|Aho| a7i| *^ ^cK o|* ^|5||Ai 

-y^l #a|n^O|^ Sl-^Oil E^^F* ^[Oi, -^#31- S^UJAI Ufimol ^OlSF^^ cr^l- 

0|A^o| a|y^^ a# ^ ^^m^\mo\{i ^2.1 ^^^-ul-oi a°^td|# ^^:i:A|7|7^L-^ &Ak(jmage 

sticking)e.| A^§^A|7|-^ ■^x^lao| sit^K 

^il92-l6300:i:oj| 7Ha|^ ^^o\\ B|H^±^ ai,f- ^ [i^l^^gBlMiol^ aio| ^4^oj| 

^^^l-o:| xii5i 31 nj^m a-^eM ^ati-t^i-. 

:^il5iaj|AH, 92-1 6300^011 7Ha|^I 2#h| 7]\o\^^o\ S|-L.^o| 27HS.| ^^uf| Aj 

9^ai|-^ oicl-. A^7| 27H°.| ^^ufl^#cH|Ai x-i|6io]|AH A^-^h b|-£|-^t-o| m1-^-&^ B|u^>i 3 

fe^^^h^ ^oil 0121, m10i| o!:g^h qF= ^-^oil id|SM mia| ^7?i| ^^Ajj^ci-. 

7i-\\5^9.\ vi-vioii iL[B.[ ^^^m ^[^m^]-. ^a|7|tK1oo)^^ail a^a Tiioi^Aj 

(10)01 ot^ojl m^^o] SiHa=|. zi ^loll §^S(2)0| SAjsjcH ^dK se^K a^7| §ojg(2)AK)i| iH| 0| EpAj(5a) 31 
a^(4)o[ S^^lo] >y7| ^1-^ S^(4) ^ i::||o|E|-Aj(5a)o| 7|t^o| 3goj| S*jAH Ss:S(6)o| 

a-^^M Sin n^loii bHt>t°,i-(i00a)o| a^£M ^cF. 

^^1, >y7| x-il 92-1 6300^011 7HA|£! xi|6i n7^o\\ ^^^t} ^F^F ^'"Ol 27Ha| ^^u[|^(7j|0|^ 

^)#oj|A^ ml -^-^^ a|y^±^ 1^ S^oF-^ ^o|| ^21, miojj 21"^^ [=-F-E i^^ojl b|SFoi ml^l ^^^1 

■Et^F?^^ (102)01 ^^gcF. oloil CLFE-F Et^FS^ (102)011 AH ui%^°J[9.\ bf|i,t^ifo| ^7\1L o\^ 2\m 51^1 a| 

liA^oi ^7FSF^ ^:^iiao| ^cF. 

tuFS-FAH, ^ ^^go| ^AH^ ^F^ol &A^g ^sj^afg-Aioi 5^^HA|E^# qHgsA|^^x|# xil^uF^ ^do|cF. 

M ^»-go| cF# ^AH - 7]|o| EAJHF CilOlEFAjJlFol Eh^l- -^If 31 n0\^^9.\ Et^-^ifO| 7[|^a ^AHg£fuj.AIo| ^ 
i^HA|E^# i,^^ qHAHsA|Ah^|# Xil^SF-^ ^dOl^F. 

1^71 oh ^ ^^go| ^^ m ^.[^^^^ a^aF7i ^isfoh ^ ^^a^, 

^□^3h 7|t^: 

^o^^F 7|t^o| S?^^^cH| ^Stl- iHi^^l^ uH^iM Si-^ ^ill ^AFAj^AjnF n2 ^AFA|^Ajo| 

A^7| ^^o| ^AFAj^AjnF HLxmn, ^^7| ^ati- 7|thAK>i|AH □H^^^^^^^ uflS^oi ^F^g^# a^l^l^-l 

^^s-l SA|A]^Aj: 

>y7| z| ^F^o^Q^Lfloll bflxIS ^F^S^: 

^^7| z| ^F^So^LficHI tiHx|£|ai A^7| z| ^A|Aj^AjiiF A^7| z| ^F^a^# ^Sait^^-^ ^^°| ±^^IS^aF: 31 

Ah7| ^AFAj^i^oiF A^7| j-112 ^AFAi5:^# *aa^F2l. A^7| >^,o|g y;^x[o\\ ^^£1-^ SA|Ais:^ y-i:4l^2.| sF 

^D^cHI a?^^'-^ AFo|oj| My\ jiF^g^nF Sy^Bg£| AHQji ^-^-^ A^7| ^aFaj^ajhF A^7| 
2 ^AFAi^AjcHI 7^I^HA|E^o| i#sFo:| ol^oixi-^ ^S^^ oF-^ o^issai 

^il^°F[^F. 

A^7| 7^iIHA|E^o| THha^jiF Ai-71 ^AFAj^AjB S^^a^ £|c>i iIHE^y^ So|a:|, A^7| 7^iIHA|E^o| x-in 
^AFAis-y^ B.m, #^1^0!, ^^^^ 3#o^^EH AjEijjEj sjcHi sFL.Fo|A^o| - 

-^71 7^i^HA|E^o| THMS^jiF ^AFAj^Aj^ 20|A^o| ^^oil o|3j. AHgz|i^^ gAj^i-a:!^ A^7| ^^is^xF-^ ^f-^l^ 
^A|,i,EH(TFT)^ ^-^^Fa^, Ah7| m-nj-E^xl^EH-b ^ ^AFAlsiAjjLF KM^^<iiO\ Mt:^^ -^^OIIAH 
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:»Hl8H-fe- ^ SJ-gsl a-fe!A|o||o|| a|*!-qH§ =a|i!-*|o| s|-it5||o|oh^H-g l-^E^tHcK 



^1|8S* a-^sl-oj, ^o^ol ^A|01|0)| a|o!- OHSffAl^j-xl-b 3#£!- Xi|5iO)|AH SO^A|-b oijSaA|^l-x|2.| Sl-^ H^| 

o|o|-$££|- HIJESM, ^AfAj3:Ajo| x^|1^A^AJ3:Ai(10a)^^ :^^l2^A^AJS:Al(10b)°s o|#s|- e|cH aii^l-b S-g # 
^SM. 5HnHA|Eio| xi|ia=(ioOc)a| a)|o|oh$o| S^^a^(40) SeiMW g^ji ^S^^o||n} d«x|£|cH Si 

Ai-71 xih ^AhAj3:Aj(ioa)3ih xi|2 ^A^AJ2:-^d(10b)fi| -^^s 3 ^^a| ^AhAjsAdol 
S bN^Eial ^A^AJ^Al(10a) Si n\2 ^M't^S.'td{^Ob)^\ ^M-:^S.'ti{50a)°S. 

■^■^01 sl-it^^S ol^cK ££°!--y7| :±i-¥-ISitx|-o| y,^°|^^x|ri:E^°| ^| x| 7 1- ^A^AJ 3: Aj (1 Oa, 10b)a| 
CHI S^El^ 3Jo| oNe-K xih ^AhAi^Ai(ioa)-yo|| S^^jcK ^ ^A^A|^A^(10a);»^^*l|7^ ^^e|H?HA|>iEH o| 

-y7| HhQ|H?HA|ib:Eit -^71 2| ^AhAj^AjdOa, 10b)S| S 7l|0|HS^2h. A}7| Z| =A| 

*IISS aH-tl-cK 

BEtK -^71 y-i ^^'^^^X\>^E.]9.\ TllomS^, ^^^|°JS^, «J-£*l|ge -^71 Z| 2|-^a^(40)2.| tJp^^o^ 
a(|x|E|D^, -y7| ^ai!;a^eAt7| z| ?HiiHA|Eio| x||ia^(i00c)2.| 2tl^^^|0|(over lay)ehn^, -^71 5HiiHA| 

5E*!-, -^71 z| 5HiIHA|E^°| z^|1S^(100c)e, Zl y[^x[a\ ^-^-^ol ^^«!- t^*^§;^o| ^* 7Wii -y7| 

Sl-rl^a^sl "M^^n 2.ti-\^B\n m-^m^ -y7| ^HbHaIe-IoI 7:i|ia^(i00c)sh -y7| ^AhAj^AjdOa, 

10b)S xih gi^oll ^oisiH, -^71 SA|Ai2.^d(50b)2|- S|-^a^(40)-& Zl A^o|o)| fi^g* 7H^s|-cH -^71 

?^IIHA|E^(c)s| xi|lS^(l00c)°^ m M^S 2t SF^a^(40)s| i^^oil ^BiMholH^ nHEi 

s\ m1^^)o| 2^4 7H^S ^ Xit^K 



^1l9i-b -^71 Xi|7£2|- H|Jils|-o^ Tllol^Ajol 7|e!-Ai-o)| °t^os S^sjoi Sl^l Si-^l *!-^o)| ^* 



#a|7|tKlOO)-yo|| 7||o|MAl(100c)o| e!-^o)| ^^e|cH 3 flo)| S^S(20)0| 
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y\ no\^±\[^o)9^ A^7| ^h^a^(4o) a i^iio|E|->^(50a)oi a?^oii 

-^■71 XilZi^l- tJ|IilS-IlH, 7i|0|^>d0| ^H^Oile} S-a^lCH ^CH A|.7| 7j|0|^>do^ oj^j- ^X[^<mx-\\7^9\ 102)2.| 
§^0| ^XiigcK lL[B.[A-\^ ^n^^O\\A-\ Uf|S=°J-e.| Bl^Al bf|S=Mifo^ oj^h a|7|x| i^A^^ ^|■A|*^^ ^cK 

SEth7j|0|^>M :^|0|^S^Jlh shrirS ^Hl-o-l A[0\0\\ ^°i^%^^^9.\ ^7i\0\\ 2.| ^J- a| y^ >i g ^ 9^ 2. | 

££oh^ >y7| x^|1^A^A]^>M(10a)I^^ :^^l2^A^A|J^>M(10b):i^^ -^^ ^■2^^^oj[A^ aH^ o^^n|^o^ A^7| 7H| 

(AI2 O3 )# ^I^A|^^7|i ^hcK 

^^7| ^A^A|^>d# :^^l1^A^A|^^(10a):^i^ ^^l2^A^Aj^>^(-|0b)^^ oi#^i-a|7|ji ^-^ 
■BoiiAH Eh^ufi^H^ 'sa^^i&t^h. oimi oi#shg ^A^Aj2:>i!o| gjfii #Eii E[*ayfi-y2.| ^A^Als:^2.| ^^ 

ji[ ^A^Al2:>MJl^ SAiAjs-yai jutiI-^s-I #ash7l| ^ ^elohqa-h, ^A^Als:^o| bf|-yA^*l-i 

SA|Aj^>^(50a)# a7|^HAi^^ ^hir^^a ^(40)011 ML-[|^7| ^I^H ^^IS^Al-^Ai, oi|#^cH 

A|±:lE^-b -^71 ^A^A!^>^A^a^| ^afajj^^^^^ Tiioi^a^o^ ^i.- o^>^Eii7Hao^ m^M^m^^M 

7|-^^h ^hSJ^ie}, ^"-71 2Et:^h§H^ S MIM(Metal Insulator Metal)# 

^1-^ c|-o|S^(Thln Film Dlode:TFD)# M^"^ ^i^K 

0|SK a-ae-l qHg^A|^x|# Xil^Sl--^ ^ -yA|Ol|o| jL^g ^ ^n.[, 

x^mo\\, 7|^^gsoi| s-^n|^# 0N4 oooA zi oi^i-^ ^SA|a* iIHE^ys|-o^ ^A[^^^{^oa, ^0b)^[ 7^ 

ilHA|E-|o| Xi|l2^(100c)# #A|Oj| S^AI^CK A^7| 7^i^HA|E^o| x-lH^^do)^ Xi|8iOj|Ai ^OiAl^Ol 2^ 
m m^S- ^ ^|-:^?^^S.| 71-S-Al-El ^^^1 Ld^l Ji ^|.:^o^Q^o| ^^aj| S^A|^ 5E^h, 

7^i^f|A|E^o| 7:^|1S^(100c)^^c>j|-^ o|#^F^h^A|-A|^Aj(10a, 10b)oj| °|shoi ah^ o^gi]^^ iI^|B^y^^EK 
o=|7|Ai A^7| 7^i^HA|E^o| x-mg^do)^ xl-^^i- Sh7| HH-^OII M^S^^O|cHo|: Sl-a^, M^g^^^l ^ 

o\o]A-\ A^7| ^A^A]^A^(10a, 10b)om 7^iIHA|E^o| 7:i|ig^(i00c)# ot-^n|feo^ S^^h 3° ^ a7|AH 

# &'yA|^^7| ^jSj-Oi oi^^Ah^l-^^a^^ ^^7| ^Soil ^■^□|&1M:^|-^^(AI2 O3 )# ^»=2,000ASiL-^ 

^ ^^a°.| E|-^ ^A|0l|0i| o|e|.n^^ AIO|S|o| iS^S^ Ah^^h-^ 3^011, 7|eoi| HH^* 

^, ^A|. A|s:>yjih :^i|ig^(i00c)# ^ ^eK olaiAH cVD(s|-*f-7|A^§^[-)g-^ -ya|^E^o|^B^o|JB 

(SiNx)^2.| tdlSS =T^^^I- ^S|^(a-Si:H)2.| y|-ix^|g# z|z| of 3,000a, 2,000AO|L-^ n o|u|-^ 

^H^eK olCLH S^igo^AH A^7| H|§:a ^i^^i- -yaj^AK)!! ne|-oio^ diss ^^^j- a|^(n+ a-Si:H) 

# 500A #^^A|^^cK 0|#: Ak7| ^AhAl^AjAI-ojl 5E-^ n -^eoj| rii^l S ^^|-7 1- ^I^IS" -^-^^ thS 

A^7| ^HB^y oI-eK 

ololAH, :saoj| S^^^^^ ICe.| <aa-^-&2.| Ai-71 S'SS^ :^i|7He|-Jl iTOdndlum Tin Oxide)^ 

^iflB^lja■'^^o^ Ob 500 ASi^ ZL o\^[^ ^^'-Aj^ ^ iiHEiysi-oi ^|-^a^# S-^Ai^^cK o[[i:H 
A^7| ^1-^3^(40)-^ a ^SollAi S^A|^^ 7^iIHA|E^o| 7:-i|ig^(iooc)iih ^H^H^Foi ^§ 7HB|thg ^ 

^i^^ nHE-iy^hcK oileh -^71 ^[^<^<^o\\^ ^a#^^^i-oi ^^7| 7^iIHA|E^o| 7:iiig^(iooc)iih 
7| ^i-^g^(4o)z}oji 7^i^HA|E^7|- ^^AiticH ^#^1-^ sA|Aj^Aj(50a)# #oi-oi ojs^a ^^^^m s^^i 
^^^A|^} -^oi- -xjs- ^ ^Tii gEK 



0\O]A-\ 7\nh gi^cHI ^^^nlfe-^ 500A, SOOOASi^ ^ 0|3|-^ E-^ U ^i-g #CH[ slufl o^^^ 

^ SA|A|^A!(50a). TFTS-I -B^^|o|^^# i^f|E^ys|-21 7|e a°^o|| ^E|^ E^o|^B|-0|^ ^^^^ 

# CVD ^"-SH^ ^1= 4000A§i^ ^^M^m^^M. oi!§SA|ilHao| uh-^7|e0| SI-^^eK AVy\ ^^nj- 
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•y7|2f OHg =A|^x|o| 5h^7|e2h ^S^t- XIXICHOII SIsH ZI A\0\0\\ OHSOl ^ol. 



?HI10£t ^ ^i^5h7| ^|«!-#5|Sa|£S>y.-|, ol^shEl ^AhAjs-iddOa, 10b)o| oiS^II »ho^ SA| 

AjiA^(50a)il^s| ul|A^JIlx^^o||A^ ^-^eI-^ Eh^d S! Eh^^Sir* ^aim ^ 7h» L-hEi-uH^cK 



S-^felS: '10'^ ^AfAJSlAl^S'W-i ^-^ IC2|S0)| o^gEl-b uN-ti* ^El-Lfla^, 'lOa', '10b'-b o|#2h£! 

^^l1^A^AJsAl^^ 7H|2^AhAjsAl« ^[b^^^H 'SOa'-b ffA|AjsAlO|cK A^^S ^^^A\■^S.^{^Oa)J^■[ ff^l 
<y2-M2| u||-idJil*h-^o)|AH ^n^Ah A!2Ai(ioa)e}o| thAJS -^-^s 7ha|?|D^, B^^^ ?H|1, :5||2 ^AhAjsAjdoa. 
10b)s^ 7Fa|?lc|-. c^^^ :«:il2^AhAjsAj(iob)2h aA|Ai2Aj(50a)o| l-^E^LH□^, 



^, 4^71 a 7HI1, ?H|2^AfA|sAjO| #A|0)| th^HS ^^(B)&}0| QHSffA|lhx|°| t^-^dM&°S l-hEh^7| 

^AhAi^Ajg e||o|x^^o^ ScH^°j ^AhAi^Ajol o|#o^ H|cHa{7| mi^oil E^^^Mifo| *|^l!cK 



o|At. ^^□^011 o|sh°j, ^7hgS aiol ?iiiHA|EHo| xihs^^fs ^asFfe o|§shS ^AhAj^Ajs th^^l nHtlel 
aSSM ^AhAi^Aj^h #>^|o)| ^ 2{cH essi th^Sh* SIS ^ sit^h. 



BE*!-, ^ ^g^^a 7H|ig^^}# o^gs^- olgshs ^AhAisAj# Ahgshai, a|bi:iilH uH'Sai,'- i! c|^S£lMlo| 
^3 s^yj-xi* shSS 7H^S ^ aii^F. 



5E*!- ?Hiil|A|Eio| xrna^SS AHs o^ash-^ ^AfAj^AlS o|Sl:l-l,^osAi uHAiJiixl-^ollAi >^^B\^ ^M^S.'id 

0^7|0||AH-t S. ^ggol g^*!- A I Oil CHI :ahS|.a| ^gSh^Xjo}, a. ^gol 7|M5j 7||a°^-^Ei2| KB 

^S*o| S-^o^ai #-^21 A|Ai4 y[:K\7:[o\\ oiiaEjcHa 4= ai* yjo\c[. 

^g^h 7|th; At7| ^g^h 7|5^o| ^^ =DHAKj)| ^s^t- ^}^# jacH^ uHShIcH alt ?HI1 ^AhAi^Ajsh 5iHl2 

^AhAJ^Aj^l Ol^OiS ^^^1 ^AhAl5;Al; A}7| ^^.o] ^AhAJ S Aj^hiH^WIl , "^71 «l- 7| 5-^0)1 AH 

^: -y7| sh^S^uHoil a(|*|H|ol -^71 2| SAiAiSi-tlsh -fe^7| sl-rlia^* ^SAI^^t ^=^^21 ^^^-IS^Xh; 

g! -^71 ^AhA!2.Aj2h -^71 7ij\2 ^AhA|2Aj# ^^Sl-::!, -^71 oHSEl-fe aA|AJ2:Al Hl-c(| = o| 

sh^a^ ^e^oii AhojcHi At7| s^ita^3^ abi^^iji, ^o]^ At7| ^A[-t\s.'t^ji\ At7i 

^112 ^A^A!^A^o|| SHIS 5HnH>^|EHs| 3t?l-shoH o|^o]x|t ^« sfe ^Sa 



^lim-OII atCHAH, At7| ^iiHA|Eio| XihAj^Bh At7| 2| 2^A\^S.'iil^ E|CH l,'"^! HHEiyS go| ^ 
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:^1l51J-c»l SicHAH, AI.7I >m:'^^^sMx\^E.-\^ -y7| ^Aj-Ai^Ai^if SA|A|2Ajo| -^StMiAH ^^e|| 

:^1l5U-o)| alcHAH, ai-5tS?Hx|>^Ejo| ^tS^^S^e -^71 ?jii||A|E|o| 7H|ia=2| i^-l- £H^a||0|(over lay) 

:^fli?J-oil SicHAH, A^7| ?:^|1^A^A|2:A^Jl^ x^|2^A^Al2.A^:a ^i^iji^si^oii-b ^« -^9° 



http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mo\J.\ 10/16 




http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mo\x\ 11 / 16 



APERTURE 
AREA 





http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mO\X\ 12/16 



5a 5a 




http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mO\X\ 13/16 




http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mO\X\ 14/16 




http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mO\X\ 15/16 




http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



KIPRIS(SIl^aiSS) 



mO\J.\ 16/16 




http://patent2.kipris.or.kr/patent/XML/1 01 9940007661 /1 01 994000766... 2007-1 0-24 



